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1682-606X/Copyright ª 2014, TaiwanSummary This paper presents the case of a 21-year-old male patient with a history of gener-
alized toniceclonic seizure induced by an almost completely and densely calcified intra-axial
tumor located at the left frontal lobe. The tumor exhibited an unpublished combination of
extensive ossification and calcification with minimal cytologic atypia and positive findings
for glial fibrillary acidic protein. The final diagnosis was that of an intracerebral low-grade as-
trocytoma (LGA). Reports of this tumor are extremely rare. We review similar cases, the mech-
anisms of tumor calcification, and the current treatment for LGAs.
Copyright ª 2014, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Computed tomography (CT) images of a low-grade astro-
cytoma (LGA) usually show a low-density intra-axial lesion
with or without minor calcification. Magnetic resonanceing authors declare no con-
t of Neurosurgery, Chi Mei
, Yongkang City, Tainan 710,
l.com (J.-R. Kuo).
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Surgical Association. Published byimaging (MRI) images usually show a low T1 signal and a high
T2 signal without obvious enhancement. LGAs are the most
common glial neoplasms that exhibit calcifications (oligo-
dendrogliomas account for 90%, pilocytic astrocytoma ac-
counts for 25%, and other LGAs are rare), but only minor
parts of these tumors are calcified.1 However, LGAs that
present as an almost near completely and densely calcified
lesion are rare, regardless of whether they are macroscopic
or microscopic in proportion.
The etiology of intracranial calcification includes physi-
ologic, post-traumatic, and dystrophic causes, such as
congenital disorders, vascular disorders, infections, in-
flammatory disorders, metabolic disorders, and tumors.1 InElsevier Taiwan LLC. All rights reserved.
234 H.-Y. Wee et al.fact, observing intracranial calcification with CT is common
in the daily practice of a neurosurgeon. However, some
intracranial calcifications may be critical to the diagnosis of
the underlying pathology.
In our patient, neoplastic processes rather than benign
physiological processes could have caused the almost near
completely calcified intra-axial lesion. Although some
idiopathic brain stones without any pathological change
have been reported,2 we confirmed a pathological diagnosis
for the calcified intra-axial lesion in our case. According to
a literature review, surgical treatment rather than obser-
vation is preferred in the current treatment of LGAs.3,4Figure 2 Tumor seen in low power shows cellular areas
(arrowhead) with areas of extensive ossification (thick arrow)
and calcification (thin arrow). Magnification, 200.2. Case report
A previously healthy 21-year-old man came to the emer-
gency department with an acute onset of generalized
toniceclonic seizure. Neurological examination results
showed no abnormalities. Brain CT (Fig. 1A) showed a
calcified lesion in the right frontal subcortical region.
Contrast-enhanced T1-weighted MRI (Fig. 1B) revealed a
heterogeneously enhanced mass, and T2-weighted MRI
(Fig. 1C) showed that the lesion was surrounded by equiv-
ocal dark signals (suspected to be hemosiderin deposition
related to a previous hemorrhage) with minimal edematous
change in the adjacent superior frontal gyrus.
The patient underwent a total surgical resection, which
was performed using a frontal approach, under the
impression that he had an oligodendroglioma or a cavernous
hemangioma. The tumor was adherent to the surrounding
frontal lobe and was hard, but no prior hemorrhage was
found.
The pathological analysis revealed tumor fragments with
extensive ossification and calcification (Fig. 2) leaving
several reserved foci. The tumor was composed of vague
fascicles of spindle cells and had minimal cytologic atypia.
Neither mitotic activity was noted nor necrosis was found.
Immunohistochemical study revealed positive findings for
glial fibrillary acidic protein (Fig. 3), suggesting the glial
nature of these tumor cells. In addition, the tumor cells in
this case did not have the characteristic honeycombFigure 1 (A) Brain computed tomography shows a calcified mas
magnetic resonance imaging demonstrates a heterogeneously en
shows the lesion surrounded by equivocal dark signals (suspected t
with minimal edematous change in the adjacent superior frontal gappearance (monomorphic cells with uniform round nuclei
and perinuclear halo) of an oligodendroglioma. Based on
the bland-looking nuclear appearance and the young age of
the patient, the final diagnosis was that of an intracerebral
metaplastic LGA with extensive ossification and calcifica-
tion. The course of the patient’s operation was smooth, and
he was discharged 7 days later.
3. Discussion
LGA, a primary brain tumor, accounts for 15% of all adult
brain gliomas. The incidence rate is highest in young adults,
with a male predominance. Epilepsy is the most common
symptom. The present case is consistent with previous
epidemiological studies and clinical manifestations.
The distinct feature of this case was that the LGA was an
almost completely and densely calcified intra-axial lesion.
According to a literature review, calcification may be in the
form of calcospherites or of deposits within the microvas-
culature of the neoplasm. Calcification can occur anywheres in the left frontal lobe. (B) Contrast-enhanced T1-weighted
hanced mass. (C) T2-weighted magnetic resonance imaging
o be hemosiderin deposition related to a previous hemorrhage)
yrus.
Figure 3 Section of the tumor was stained with anti-glial
fibrillary acidic protein (GFAP) primary antibodies. The tumor
expresses the GFAP-positive antigen (arrow). Magnification,
200.
Low-grade astrocytoma presenting as brain stone 235within the neoplasm, but it is especially common when the
tumor has infiltrated into the cortical gray matter, where it
may form an irregular gyriform ribbon. Four morphological
types of glial pathological calcification may be distin-
guished on a plain skull X-ray, namely, localized, diffused,
multiple scattered, and multiple symmetric.5
Theories regarding tumor calcification have been pro-
posed.6 Mukade et al suggested that intratumoral bleeding
and secondary degeneration of tumor cells may initiate
dystrophic ossification. Ke et al6 stated that tumor calcifi-
cation may be caused by a secondary ischemic effect
induced by tumor compression, which may result in the
proliferation of mesenchymal cells and initiate the differ-
entiation of progenitor cells into osteoblasts. Moreover,
endocrine effects such as elevation of prolactin level are
associated with enhanced osteogenesis. In addition, mal-
developed or embryonal neoplasms with bones arising from
misplaced or trapped mesenchymal cells can cause tumor
calcification. However, although these theories may explain
the etiology of previously presented LGAs, none of them
can explain the formation of an almost completely and
densely calcified LGA.
The calcified LGA might have characteristics different
from those of other LGAs. Three cases of massively calcified
astrocytomas were classified into another pathology group
in the International Society of Pediatric Oncology LGG1
tumor series.7 Gupta et al7 conducted a molecular genetic
analysis of massively calcified tumors that demonstrated no
IDH1:p.R132H mutation, KIAA1549-BRAF duplication, upre-
gulation of MYB expression, or copy number alterations at
the MYB or CDKN2A loci, which are variably associated with
pediatric and adult-type low-grade gliomas.7
Similar cases of completely and densely calcified LGAs
have been reported.7e10 Compared with the present case,
those cases occurred in different locations (brain stem,cerebellum, ventricle, medial temporal lobe, and spinal
cord). Some of them occurred in younger patients, and some
combined with other tumors such as ependymomas and
cartilage tumors. Some tumors also had cystic formations.
Currently, early radical surgical resection is the
preferred treatment for LGAs because the procedure has
been increasingly correlated with improved outcomes,
especially in young individuals and for lesions in non-
eloquent regions.3,4 Jakola et al3 reported that the biopsy
and watchful waiting groups tended to have more malig-
nant transformations than a resection group (56% vs. 37%,
p Z 0.02%) within 10 years. No long-term observation of
calcified LGA has been conducted; however, early surgery
with radical resection is still preferred because LGAs have a
risk of malignant change.
4. Conclusion
We emphasize that the possibility of an LGA must be
considered among patients with almost completely calci-
fied intra-axial lesions, regardless of whether they are
macroscopic or microscopic. Early radical resection is
preferred in young patients and for lesions in noneloquent
brain areas because the procedure can be safely performed
without morbidities and with a decreased risk of malignant
change.
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